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z.2013.07Abstract Screening twenty available advance lines of canola plant based on population density of
the recorded pests throughout 2011 and 2012 seasons at Ismailia Agricultural Research Station
Farm, Egypt was studied. The cabbage aphids; Brevicoryne brassicae, thrips; Thrips tabaci, diamond-
back moth; Plutella xylostella, leafminer; Liriomyza sp., whiteﬂy; Bemisia tabaci and two-spotted spi-
der mite; Tetranychus urticae were surveyed pests in canola. Six predacious species related pests;
Coccinella septempunctata, Coccinella undecimpunctata, Stethorus gilvifrons, Chrysoperla carnea,
Syrphus corollae and Orius spp. Diaretiella rapae, Cotesia plutellae and Diadegma inslare were the
most common parasitoids emerging from the collected samples. The analysis of variance revealed
signiﬁcant variation among dates of observations, lines and in their interaction for all surveyed pests
and their natural enemies. The percentage of explained variance of abiotic factors (minimum–max-
imum temperatures and relative humidity) and biotic factors (predators and parasitism percentages)
altogether in the population densities of B. brassica, T. tabaci, P. xylostella, Liriomyza sp., B. tabaci
and T. urticae in the second season were the greater percentage values as 87.0%, 94.7%, 88.9%,
70.1%, 63.2%, and 68.3%, respectively, compared to the ﬁrst season (60.4%, 89.6%, 47.7%,
31.1%, 45.5% and 69.8% respectively). Mean performance of agronomic characters, phenotype’s
coefﬁcient of variation (PCV), genotype’s coefﬁcient of variation (GCV), environmental coefﬁcient
of variation (ECV), heritability (Hb) and genetic advance (GS%) for yield and its attributes in canola
genotypes were also studied. These results could be involved in breeding programme cultivated to
improve future integrated pest management programme of canola in Egypt.
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.002Introduction
Shortage of oil production is considered one of the most
important problems in Egypt. The wide gap between the pro-
duction and consumption of edible oil reached 87%. Expand-
ing the cultivating area by oil crops is a necessity; canola is one
of these oil crops (El-Hadidi et al., 2007).and hosting by Elsevier B.V. All rights reserved.
Role of natural enemies, climatic factors and performance genotypes on regulating pests 19Canola or rapeseed (Brassica napus L., Brassicaceae) is one
of the promising oil crops all over the world (Canada, Euro-
pean Union and the USA). This crop is characterised by high
seed oil content (40–45%), protein (23–25%), healthy oil and a
highly nutritious animal feed. Canola oil has the lowest level of
saturated fats of all major oil crops. It also has an excellent
fatty acid proﬁle, with high levels of Omega-3 fatty acids
whose intake is associated with a lower risk of heart disease
and lower blood cholesterol levels. It tested as alternative oil
for petroleum products like motor fuels (called biofuels) and
motor oils (Barth, 2007 and Demirel, 2009).
Canola has been recently in Egypt more as a promising new
vegetable oil crop to overcome some of the local deﬁcit of
vegetable edible oil production. It could be successfully grown
during the winter season. Growers prefer planting canola in a
newly reclaimed land outside the old one of Nile valley to
avoid the strong competition with other strategic winter season
crops wheat and Egyptian clover (Ghallab and Sharaan, 2002;
Megawer and Mahfouz, 2010). Growing this crop is still
facing many problems; one of them heavily infested by various
insect pests that attack canola causing poor growth and low
yield (Lamb, 1989; Saljoqi et al., 2006; Dosdall and Mason,
2010).
Keeping the above points in view, the present study in rape-
seed improvement in Egypt aimed to compare the difference of
certain canola genotypes infested with the pests under ﬁeld
condition, and impacts on yield components and oil contents.
Materials and methods
The experimental ﬁeld during two winter seasons, 2010/2011
and 2011/2012 at Ismailia Agricultural Research Station
Farm, Egypt to evaluate twenty genotypes of canola was car-
ried out. The genotypes and pedigree lines of canola were ob-
tained from Oil Crops Research Department, Agriculture
Research Center, Egypt as presented in Table 1. The experi-
mental ﬁeld design was randomised in complete blocks with
three replications; plot size was 8-m2 including ﬁve rows, 40-
cm apart and 4-m long. Seeds of canola were sown. Normal
cultural practices (as adding fertilizers, irrigation, weeds con-
trol, etc.) were conducted. At harvest, ten plants were taken
at random from each experimental unit. The following traits
were estimated: plant height (cm), number of racemes/plant,
number of siliquae/plant, seed weight/plant (g) and 1000–seed
weight (g). To estimate seed yield (kg/feddan (0.42 hectare)),
all plants of two inner rows in each experimental plot were
harvested and dried. Seeds were weighted and then it wasTable 1 Genotypes and pedigree of rapeseed lines.
No. lines Pedegree
1 Line 1 (serw 4x Serw 6)F2
2 Line 2 (Serw6 x N.A302)F5
3 Line 3 (Serw 4x Pactol)F1
4 Line 4 (N.A.355 x N.A302)F2
5 Line 5 (Serw 4 x Pactol)F5
6 Line 6 (N.A355 x N.A302)F5
7 Line 7 (N.A355 x N.A51)F5
8 Line 8 (N.A355 x N.A302)F3
9 Line 9 (N.A.51x Serw 6)F3
10 Line 10 (Serw 4 x Pactol)F2converted. Seed oil percentage was estimated using soxhlet
apparatus and petroleum either as solvent according to
(AOAC 1990). Oil yield (kg/feddan) was estimated by multi-
plying seed yield (kg/feddan) by seed oil percentage. Erucic
acid in oil (%) was determined by improving the micro kjeld-
hal method of (AOAC 1990).
Samplings of all the pests and natural enemies that are
found on plants were collected from germination until harvest.
The sampling was recorded at weekly intervals from ﬁve cano-
la plants randomly selected from the canola ﬁeld plots. The
collected samples were packed immediately in paper bags
and transported for examination, using a stereoscopic micro-
scope. These specimens were examined and enclosed in glass
jars of 15-cm diameter and 20-cm height covered with muslin
held in position by a rubber band and checked daily. The
parasitoids and hyperparasitoids were collected, sorted into
species and preserved in a glass tube of 5-cm diameter contain-
ing 70% ethyl alcohol and glycerine. The tiny pests were glass
slide mounted. The population densities of all the surveyed
pests and their natural enemies were recorded. The rates of
parasitism percentage were calculated.
Prior to statistical analysis, in order to correct for the het-
erogeneity of variance, all data were log-transformed log
(x + 2). Data were statistically analysed by using an ANOVA
and Costat software, randomised as complete block design as
mentioned by Gomez and Gomez (1984). The differences
among treatment means were compared using least signiﬁcant
difference (L.S.D.) at 5% level of signiﬁcance in the same soft-
ware. Estimate of genetic parameters, i.e., phenotype (PCV)
and genotype (GCV) coefﬁcients of variations was done
according to Johnson et al. (1955). Broad sense heritability
(H) for all studied traits and genetic advance under selection
were calculated according to Allard (1960).
Results and disscussion
Surveyed pests of canola and their associated natural enemies
The present study showed that the cabbage aphid; Brevicoryne
brassicae (Aphididae: Homoptera), thrips; Thrips tabaci
(Thripidae: Thysnaoptera), diamondback moth; Plutella xylo-
stella (Noctuidae: Lepidoptera), whiteﬂy; Bemisia tabaci
(Aleurodidae: Homoptera), leafminer; Liriomyza sp. (Agro-
myzidae: Diptera), and two-spotted spider mite; Tetranychus
urticae, (Teranychidae: Arachnida) were identiﬁed as major
pests of canola plants at the Ismailia Governorate during
2011and 2012 seasons.No. lines Pedegree
11 Line 11 (N.A302 x Serw 6)F3
12 Line 12 (N.A355 x N.A51)F3
13 Line 13 (Serw 4x Pactol) F3
14 Line 14 (N.A.51x Serw 6) F5
15 Line 15 (N.A355 x N.A51) F4
16 Line 16 (Serw6 x N.A302) F4
17 Line 17 (Serw 4 x N.A355) F2
18 Line 18 (N.A.51x Serw 6) F4
19 Line 19 (N.A302 xSerw 6) F2
20 Line 20 (N.A355 x N.A302) F4
20 A.M.M. Sayed, W.M.A. TeilepSix predacious species; Coccinella undecimpunctata, C. sep-
tempunctata, Stethorus gilvifrons (Coleoptera: Coccinellidae),
Chrysoperla carnea (Stephen) (Neuroptera: Chrysopidae), Syr-
phus corollae (Diptera: syrphidae) and Orius spp. (Hemiptera:
Anthocoridae) were associated with surveyed pests of canola.
The identiﬁed hymenopterous parasitoids; Diaretiella rapae
(Mc’Intosh), Ephedrzes sp, Aphidius sp. (Aphididae), andPraon
sp., (Braconidae) were related to the cabbage aphid. The larval
endoparasitoid Cotesia plutellae (Braconidae), the larval-pupal
endoparasitoid Diadegma insulare, Diadromus collaris (Ichneu-
monidae), and the pupal parasitoidOomyzus sokolowskii (Eulo-
phidae) were associated with diamondback moth. D. rapae,
C. plutellae and D. inslare were the most common parasitoids.
Two hymenopterous hyperparasitoid species were recorded;
Alloxysta sp., (Cynipidae) andPachyneuron sp., (Pteromalidae).
Population dynamics of canola pests
The results on the performance of twenty canola genotypes
based on population density of the recorded pests during
2011 and 2012 seasons are given in Tables 2 and 3. The statis-
tical analysis of variance revealed that there were signiﬁcant
variations among dates of observations, genotypes and in their
interaction for all recorded pests.
Aphid, Brevicoryne brassica
The overall mean aphid density per plant on different canola
lines revealed that the highest numbers of aphids 5.28 and
3.44 individuals/plant were recorded in lines of twelve and
two during 2011 and 2012 seasons, respectively. The lines of
eleven and eighteen were having the lowest numbers 1.56Table 2 Mean numbers of pests, predators and parasitism percentag
and 2012.
Lines Mean no. of pests (Individuals/plant)
Brevicoryne
brassica
Thrips
tabaci
Plutella
xyllostella
Bemisia
tabaci
2011 2012 2011 2012 2011 2012 2011 2012
1 2.64 2.11 5.75 6.19 0.92 2.00 0.00 0.00
2 4.97 3.44 8.64 6.39 1.50 1.81 0.53 0.00
3 2.17 1.64 5.00 4.00 0.94 1.72 0.17 0.00
4 2.78 2.53 6.47 5.58 2.03 2.58 0.42 0.00
5 3.28 3.06 2.89 5.89 1.14 1.69 0.39 0.00
6 1.92 2.33 6.14 5.94 1.56 3.00 0.17 0.00
7 4.69 3.11 4.72 5.33 1.92 2.08 0.33 0.00
8 4.97 2.67 6.69 5.94 2.11 2.31 0.22 0.00
9 1.89 2.08 6.39 4.31 0.98 1.28 0.00 0.00
10 3.17 2.31 4.50 4.89 1.22 1.61 0.28 0.00
11 1.56 2.08 5.61 6.28 1.11 1.86 0.00 0.00
12 5.28 2.44 6.81 6.78 1.19 2.06 0.28 0.00
13 2.42 1.81 5.28 4.53 2.00 1.92 0.00 0.00
14 2.53 2.08 5.58 4.42 1.14 2.31 0.00 0.00
15 2.06 2.53 4.17 4.86 1.33 1.63 0.00 0.00
16 4.00 3.03 5.42 5.92 1.06 1.75 0.33 0.00
17 2.14 2.38 2.75 4.03 1.42 2.08 0.25 0.00
18 1.72 1.31 5.00 4.72 0.81 1.50 0.39 0.00
19 2.83 3.39 4.39 4.56 1.25 2.14 0.28 0.00
20 3.22 2.81 5.11 5.02 1.64 3.83 0.61 0.00
Mean 3.01 2.46 5.37 5.28 1.36 2.06 0.23 0.00
L. S. D. at 0.05 1.99 0.69 2.69 1.34 0.45 0.86 0.23 0.02and 1.31 individuals/plant throughout two surveyed seasons,
respectively (Table 2). On the other hand, data in Table 3
regarding the mean population of aphid demonstrated that
the greatest numbers of aphid among dates of observations
were 6.85 and 4.53 individuals/plant which were recorded on
14/04/2011 and 06/03/2012, respectively whereas, the mini-
mum populations of aphids were 0.21 and 0.25 individuals/
plant that were recorded on 17/02/2011 and 08/05/2012
respectively.
Thrips, Thrips tabaci
The highest populations of thrips per plant were estimated as
8.64 and 6.78 individuals/plant in lines of two and twelve dur-
ing 2011 and 2012 seasons, respectively. The lines of seventeen
and three were having the lowest populations as 2.75 and 4.0
individuals/plant in the two seasons, respectively (Table 2).
The results regarding the mean comparison of data relating
to population of thrips at various dates were recorded as
11.79 and 9.03 individuals/plant on 24/03/2011 and 17/04/
2012, respectively (Table 3). The minimum population of
thrips in the second season was 0.64 individual/plant on
20/02/2012 and this was signiﬁcantly different from those re-
coded on all other dates, while no population of thrips in the
ﬁrst season was recorded on 17/02/2011.
Diamondback moth, Plutella xylostella
The results in Table 2 show that the highest populations of the
diamondback moth per plant were recorded to be 2.11 and
3.38 individuals/plant in lines of eight and twenty, throughout
2011 and 2012 seasons respectively. Lines of eighteen and nine
were having the lowest population of diamondback moth 0.81es related with different canola genotypes during the seasons 2011
Mean no. of natural enemies
Liriomyza sp. Tetranychus urticae Predators % Parasitism
2011 2012 2011 2012 2011 2012 2011 2012
0.06 0.03 0.00 0.00 0.00 0.00 0.00 8.1
0.53 0.00 0.28 0.00 0.00 0.14 55.3 18.8
0.00 0.00 0.33 0.00 0.19 0.14 15.6 9.9
0.11 0.00 0.00 0.00 0.00 0.00 0.00 21.7
0.00 0.06 0.00 0.31 0.00 0.14 47.6 18.0
0.00 0.00 0.25 0.00 0.00 0.00 48.5 2.1
0.29 0.00 0.72 0.36 0.00 0.11 19.2 29.8
0.11 0.00 0.50 0.42 0.44 0.28 18.4 11.2
0.00 0.00 0.00 0.00 0.11 0.00 27.2 18.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.8
0.19 0.00 0.08 0.00 0.22 0.06 0.00 37.6
0.39 0.25 0.00 0.00 0.08 0.33 0.00 32.3
0.00 0.14 0.00 0.31 0.25 0.06 7.61 29.9
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.06 0.00 0.28 0.25 0.06 13.7 8.4
0.33 0.14 0.00 0.00 0.00 0.00 0.00 0.00
0.11 0.00 0.42 0.22 0.00 0.00 0.00 0.0
0.00 0.19 0.08 0.47 0.14 0.14 42.6 0.00
0.00 0.00 0.11 0.00 0.43 0.11 0.00 54.2
0.08 0.06 0.11 0.39 0.00 0.14 0.00 21.1
0.11 0.05 0.14 0.14 0.11 0.09 14.79 16.65
0.10 0.06 0.19 0.11 0.17 0.13 16.0 17.0
Table 3 Mean comparison of data regarding population of some pests at various interval dates on various genotypes of canola during
the seasons 2011-2012.
Pests Mean no. of pests (Individuals/plant)
Brevicoryne brassica Thrips tabaci Plutella xyllostella Bemisia tabaci Liriomyza sp. Tetranychus urticae
Dates
Season 2011
17/02/2011 0.21 0.00 0.17 0.00 0.11 0.00
24/02/2011 3.24 4.24 2.62 0.00 0.07 0.00
03/03/2011 2.60 2.89 3.16 0.00 0.03 0.00
10/03/2011 2.49 3.07 3.63 0.00 0.00 0.00
17/03/2011 2.75 5.72 2.49 0.00 0.24 0.04
24/03/2011 2.55 11.79 1.49 0.08 0.11 0.09
31/03/2011 1.85 5.47 1.12 0.05 0.09 0.08
07/04/2011 4.17 5.49 0.53 1.20 0.29 0.19
14/04/2011 6.85 10.20 0.37 0.33 0.05 0.73
21/04/2011 4.85 5.49 0.12 0.15 0.11 0.01
28/04/2011/2012 3.97 5.39 0.45 1.27 0.24 0.39
05/05/2011 0.69 1.96 0.00 0.01 0.03 0.01
L. S. D. at 0.05 1.38 1.86 0.31 0.16 0.07 0.13
Season 2012
20/02/2012 1.24 0.64 0.45 0.00 0.07 0.00
27/02/2012 2.99 1.96 1.03 0.00 0.07 0.00
06/03/2012 4.53 4.51 2.99 0.00 0.03 0.00
13/03/2012 4.45 4.36 2.57 0.00 0.00 0.00
20/03/2012 2.95 6.63 1.32 0.00 0.00 0.04
27/03/2012 2.41 7.08 3.53 0.00 0.00 0.00
03/04/2012 1.88 5.68 1.53 0.00 0.09 0.08
10/04/2012 2.28 8.93 4.19 0.00 0.07 0.00
17/04/2012 3.63 9.03 4.51 0.00 0.27 0.00
24/04/2012 1.09 4.96 1.93 0.05 0.24 1.25
01/05/2012 1.00 6.69 0.88 0.00 0.00 0.00
08/05/2012 0.25 1.61 0.03 0.00 0.03 0.00
L. S. D. at 0.05 0.48 0.93 0.59 0.01 0.04 0.08
Role of natural enemies, climatic factors and performance genotypes on regulating pests 21and 1.28 individuals/plant in the previous two seasons, respec-
tively. Concerning the greatest numbers at various date of
observations were recorded to be 3.63 and 4.51 individuals/
plant on 10/03/2011and 17/04/2012, respectively whereas, the
minimum population in the second season was 0.03 individ-
ual/plant on 08/05/2012. However, no population of diamond-
back moth was recorded on 05/05/2011 (Table 3).
White ﬂy, Bemisia tabaci
The highest populations of whiteﬂy values of 0.61 and 0.25
individuals/plant were recorded in lines of twenty and twelve
throughout 2011 and 2012, respectively whereas, lines of one,
nine, eleven and fourteen have not got population in two sea-
sons (Table 2). On the other hand, the maximum numbers of
whiteﬂy at various dates recorded 1.27 and 0.05 individuals/
plant on 28/04/2011 and 24/04/2012, respectively (Table 3).
No populations were recorded from mid February to mid
March in two seasons.
Leaf miner, Liriomyza sp.
The highest population of leaf miner 0.53 and 0.25 individuals/
plant during the 2011 and 2012 seasons were recorded in lines
of two and thirteen, respectively whereas, lines of three, six,
nine, ten, fourteen and nineteen have not recorded population
during two seasons (Table 2). However in Table 3, the maxi-
mum populations of leaf miner at various dates were recordedas 0.29 and 0.27 individuals/plant on 07/04/2011 and 17/04/
2012, respectively.
Two spotted spider mite, Teteranychus urticae
The obtained results showed that the highest numbers of mite
0.72 and 0.47 individuals/plant throughout 2011 and 2012 sea-
sons were recorded in lines of seven and eighteen, respectively,
whereas the lines one, four, nine, ten, twelve, fourteen and six-
teen have not recorded populations in two seasons (Table 2).
On the other hand, the maximum values were 0.73 and 1.25
individuals/plant on 14/04/2011 and 24/04/2012, respectively
(Table 3). No populations were recorded from mid February
to mid March in two seasons.
Population dynamics of predators and parasitism percentages
Predator
The greatest number of predators per plant was recorded to be
0.44 and 0.33 individual/plant throughout 2011 and 2012 in
lines of nine and thirteen, respectively. Lines of one, four,
six, ten, fourteen, sixteen and seventeen ﬁve were not having
populations of predators in both seasons (Table 2). Data in
Table 4 show the maximum populations of predators at vari-
ous dates were recorded to be 0.24 and 0.31 individual/plant
on 24/02/2011 and 24/04/2012, respectively. No populations
of predators were recorded on 31/03/2011, 13/03/2012, 03:10/
22 A.M.M. Sayed, W.M.A. Teilep04/2012 with signiﬁcant difference from those recoded on all
other dates of observations in both two seasons.
Parasitism percentages
The results in Table 2 show that the greatest percent parasitism
was calculated to be 55.34% and 54.20% in lines of two and
nineteen during 2011 and 2012 seasons, respectively. Lines of
fourteen, sixteen and seventeen were not estimated parasitism
percentage in each of both seasons. On the other hand, data in
Table 4 show the maximum parasitism percentages at various
dates were calculated to be 17.65% and 42.65% on 31/03/2012
and 27/03/2012, respectively. No parasitism percentages were
recorded on each of 17/02/2011 to 17/03/2011, 05/05/2011,
24/04/2012 and 01/05/2012.
From the foregoing ﬁndings it may be concluded that the
maximum overall mean numbers of different pests on canola
genotypes at studied districts throughout 2011 and 2012 were
recorded in genotype two (2.34 individuals/plant), whereas
the lowest level was in genotype twenty (1.32 individuals/plant).
With regard to the overall means of the total number of esti-
mated predators and parasitism percentages were 0.36 individ-
uals and 27.72% in genotypes nine and two, respectively.
Considering the populations of pests at various dates, the
highest level was recorded on 24/03/2011 (3.54 individual/
plant) at 12.86–24.44 C, 59.13% R.H., and on 17/04/2012
(3.54 individuals /plant) at 12.35–30.68 C and 50.56% R.H.,
whereas the lowest was on 17/02/2011 (0.08 individuals/plant)
at 12.86–24.44 C and 59.13% R.H, and on 08/05/2012 (0.28Table 4 Mean total population, predators, minimum-maximum tem
on canola crop during the 2011-2012 seasons.
Date Mean total
population
Biological agents
Predators Paras
Season 2011
17/02/2011 0.08 0.07 0.00
24/02/2011 1.68 0.24 0.00
03/03/2011 1.45 0.20 0.00
10/03/2011 1.51 0.04 0.00
17/03/2011 1.96 0.09 0.00
24/03/2011 3.54 0.05 13.88
31/03/2011 1.68 0.00 17.65
07/04/2011 2.08 0.03 9.31
14/04/2011 3.09 0.23 10.34
21/04/2011 1.79 0.19 9.82
28/04/2011 1.88 0.07 9.31
05/05/2011 0.45 0.11 0.00
Season 2012
20/02/2012 0.42 0.01 11.76
27/02/2012 1.01 0.01 20.75
06/03/2012 2.00 0.05 18.09
13/03/2012 1.94 0.00 17.39
20/03/2012 1.83 0.09 16.88
27/03/2012 2.18 0.07 42.65
03/04/2012 1.51 0.00 36.48
10/04/2012 2.56 0.00 27.15
17/04/2012 2.92 0.24 23.33
24/04/2012 1.53 0.31 0.00
01/05/2012 1.36 0.07 0.00
08/05/2012 0.28 0.16 30.55individual /plant) at 12.36–27.91 C and 58.69% R.H.
(Table 4).
Agronomic characters
The agronomic characteristics of canola genotypes for all traits
studied are presented in Table 5. The data indicated that there
were signiﬁcant differences among genotypes for all studied
traits except plant height, number of racemes/plant, number
of siliquae/plant, and 1000–seed weight (g).
The highest values of the studied traits were 144.80 cm (line
sixteen), 5.35 (line seventeen), 160.95 (line seventeen), 15.27 gm
(line three), 12.83 gm (line four), 1300.30 kg/fed., (line seven-
teen), 51.35% (line two) and 512.30 kg/fed., (line one) for plant
height, number of racemes/plant, number of siliquae/plant,
seed yield/plant (g), 1000–seed weight (g), seed yield (kg/fed-
dan) and oil yield (kg/feddan) respectively. While, the lowest
values as 127.40 cm (line four), 3.70 (line ten), 93.85 (line
ten), 5.37 gm (line ten), 7.90 gm (line eleven), 420.83 kg/feddan
(line ten), 33.22% (line twenty), and 161.20 kg/feddan (line
ten) were estimated for the same aforementioned of these char-
acters, respectively.
As shown in Table 5, lines of two, nine, twelve, fourteen,
ﬁfteen, sixteen, seventeen, eighteen, nineteen and twenty were
free of erucic acid. They had low or free erucic acid percentage
values and they might be considered good materials supplying
the breeder for decreasing erucic acid percentages. These re-
sults were in agreement with those reported by Cheema andperatures and relative humidity (%R.H.) at various interval dates
Weather data
itism Temperature R.H. %
Minimum Maximum
12.78 26.81 49.31
15.36 31.31 50.19
13.21 22.78 61.94
13.31 26.33 58.79
16.14 34.73 49.94
12.86 24.44 59.13
11.83 24.58 59.56
12.69 29.04 56.64
12.85 26.19 59.75
14.40 31.25 54.50
14.25 28.60 59.25
13.67 30.13 56.50
6.80 24.94 53.38
6.33 23.15 52.94
8.73 24.04 62.36
5.55 20.29 61.44
8.91 25.18 56.81
9.40 24.06 62.94
9.24 23.89 63.21
8.20 25.23 59.81
12.35 30.68 50.56
10.46 29.16 55.38
15.49 30.99 55.93
12.36 27.91 58.69
Table 5 Mean performance of agronomic characters for twenty genotypes of canola pooled in the two seasons 2011 and 2012.
Lines Plant
height
(cm)
Number
of racemes/
plant
Number of
siliquae/
plant
Seeds
weight/
plant (gm)
1000 seed
weight
(gm)
Seed
Yield
(kg/fad)
Seed
Oil %
Oil yield
(kg/fad)
Erucic
acid %
Line 1 130.15 5.10 145.95 13.31 10.68 1092.27 46.73 512.30 0.02
Line 2 130.85 3.80 110.95 8.96 11.23 717.73 51.35 371.10 0.00
Line 3 139.00 5.10 154.45 15.27 11.21 1216.47 38.72 474.60 0.03
Line 4 127.40 3.80 127.00 10.40 12.83 865.75 36.56 312.40 0.08
Line 5 140.35 4.00 116.10 10.20 10.47 828.31 40.71 339.60 0.03
Line 6 135.20 5.10 155.45 14.67 10.53 1210.80 39.87 489.20 0.08
Line 7 135.85 4.65 141.70 11.11 9.13 906.90 45.40 412.30 0.05
Line 8 132.15 4.40 99.80 9.63 8.60 785.30 35.70 281.20 0.18
Line 9 131.60 5.30 137.20 11.22 8.73 917.365 40.83 372.90 0.00
Line 10 131.50 3.70 93.85 5.37 8.345 420.83 38.21 161.20 0.01
Line 11 128.15 4.30 126.10 8.58 7.90 685.06 40.71 278.80 0.04
Line 12 139.40 4.75 146.40 12.11 8.45 1007.33 35.35 355.70 0.00
Line 13 134.75 4.75 148.40 13.93 8.58 1177.12 43.20 507.71 0.06
Line 14 134.45 5.00 155.15 13.78 9.02 1151.53 37.70 431.22 0.00
Line 15 139.90 4.40 134.90 9.65 8.47 780.83 43.98 362.68 0.00
Line 16 144.80 4.90 136.65 10.65 8.25 876.73 40.13 331.31 0.00
Line 17 141.55 5.35 160.95 15.26 8.82 1300.03 40.17 465.07 0.00
Line 18 142.90 4.95 127.30 9.97 8.92 807.88 37.96 356.92 0.00
Line 19 137.95 4.75 158.30 12.18 8.28 1009.20 37.81 379.50 0.00
Line 20 143.40 4.75 143.50 10.50 9.13 1005.10 33.22 338.56 0.00
Mean 136.07 4.64 136.01 11.34 9.38 938.13 40.22 376.71 0.03
L. S. D. at 0.05 17.08 1.38 52.27 6.02 3.64 364.02 5.79 166.03 0.019
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ene (1992) obtained that the erucic acid did not exceed
(1.4%). Meanwhile, it can be concluded that the present results
might be considered a supplementary source to the breeding
programmes intending to improve oil seed percentage in cano-
la crop under the given conditions.
Results in Table 6 show that the phenotypic coefﬁcient of
variation (PCV) values were higher than the genetic coefﬁcient
of variation (GCV) values, indicating a large inﬂuence of the
environment on the expression of these characters. The GCVTable 6 Phenotypic coefﬁcient of variation (PCV), genotypic coefﬁ
(ECV), heritability (Hb) and genetic advance (GS%) for yield and it
Characters Season P.C.V%
Plant height (cm) 2011 4.65
2012 7.30
Number of racemes/plant 2011 10.56
2012 19.96
Number of siliquae/plant 2011 19.22
2012 14.12
Seeds weight/plant (gm) 2011 32.05
2012 30.64
1000–seed weight (gm) 2011 10.20
2012 21.79
Seed yield/feddan (Kg) 2011 31.99
2012 31.59
Oil% 2011 10.67
2012 11.44
Oil yield feddan (Kg) 2011 18.49
2012 17.45of the plant height was of the lowest values in the two seasons
indicating that this trait is more inﬂuenced by the environment,
while seed weight/plant and seed yield/fed., had the highest
GCV estimates in the two seasons studied.
Heritability in broad sense (Hb) values for plant height
(cm), number of racemes/plant, number of siliquea/plant,
and oil% in the ﬁrst season, and also values of heritability
for number of racemes/plant, seed weight/plant (gm), 1000-
seed weight (gm), seed yield (kg/fed.,) and oil yield (kg)
and oil% in the second generation were above average 50%.cient of variation (GCV), environmental coefﬁcient of variation
s attributes in canola genotypes.
G.C.V% E.C.V% Hb% G.S.%
3.987 2.393 73.51 0.0698
4.906 5.400 45.21 0.1115
8.797 19.500 67.18 4.6928
16.742 10.858 70.35 9.3647
14.730 12.34 58.76 0.3235
2.335 10.591 2.74 0.2039
20.457 24.669 40.74 7.2041
25.60 16.845 69.78 5.2913
6.66 7.638 43.12 2.0316
19.93 8.796 83.69 5.4393
20.93 24.203 42.78 0.0845
27.04 16.348 73.23 0.0695
10.67 1.619 97.69 0.5436
11.44 1.369 98.57 0.5979
12.26 13.842 43.96 0.1187
14.70 9.407 70.95 0.0946
Table 7 Simple correlation (r), simple regression (b), partial regression (P. reg.) and analysis of variance (F. test) of canola pests mean counts as affected by biotic factors and a biotic
factors to the corresponding percentage of explained variance (% E.V.) throughout 2011 and 2012 on canola crop at Ismailia Governorate.
Year Pest Abiotic factors Biotic factors
Maximum Temperature Minimum Temperature Mean relative humidity Predators Parasitoids Analysis variance
Simple P. reg. Simple P. reg. Simple P. reg. Simple P. reg. Simple P. reg. F. test % E.V
r b r b r b r b r b
2011 Brevicoryne brassica 0.70* 1.35* 1.44* 0.09 0.05 0.38 0.11 0.17 -0.44 0.28 0.12 0.15 0.26 -3.51 2.78 1.8 60.4
Thrips.tabaci 0.93* 4.02* 4.40* 0.23 0.27 0.01 0.17 -0.58 0.86 0.34 0.33 -0.20 0.44 13.56 0.90 10.3* 89.6
Plutella xylostella 0.07 0.10 0.21 0.07 0.03 0.49 0.32 0.34 1.51 0.04 0.01 0.01 0.24 2.36 2.13 1.10 47.7
Bemisia. tabaci 0.18 0.11 0.02 0.11 0.02 0.12 0.07 0.03 0.14 0.21 0.03 0.07 0.39 0.158 0.90 0.54 31.1
Liriomyza. Sp. 0.47 0.09 0.64 0.23 0.01 0.02 0.11 0.02 0.01 0.04 0.002 0.005 0.55 0.74 0.48 1.00 45.5
Tetranychus urticae 0.78* 0.31* 0.32* -0.33 0.04 0.02 0.29 0.09 0.06 0.37 0.03 0.02 0.44 1.24 0.21 2.77 69.8
2012 Brevicoryne brassica 0.61* 1.06* 0.98* 0.55 0.23 0.67* 0.51 0.24 0.32 0.19 0.06 0.15 0.26 4.38 6.11 8.04* 87.0
Thrips. tabaci 0.89* 3.17* 3.55* 0.30 0.26 0.01 0.35 0.34 0.40 0.10 0.07 0.04 0.27 9.23 9.77 21.26* 94.7
Plutella xylostella 0.91* 1.76* 1.67* 0.11 0.05 0.28 0.16 0.09 0.36 0.17 0.06 0.09 0.29 5.47 0.54 9.61* 88.9
Bemisia tabaci 0.04 0.001 0.01 0.33 0.001 0.01* 0.11 0.001 0.10* 0.18 0.001 0.004* 0.42 0.07 0.1 2.81 70.1
Liriomyza. Sp. 0.19 0.04 0.01* 0.51 0.02 0.08 0.22 0.02 0.07 0.54 0.02 0.01 0.58 1.08 0.72 2.06 63.2
Tetranychus urticae 0.04 0.02 0.19 0.32 0.03 0.28* 0.11 0.01 0.27* 0.15 0.01 0.09* 0.40 1.63 2.33 2.58 68.3
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Role of natural enemies, climatic factors and performance genotypes on regulating pests 25Also, these characters giving higher environmental coefﬁcient
of variability (ECV) indicated the importance of additive
gene effects for these characters due to the homozygosis of
lines.
A higher genetic advance (GS) was observed in the number
of racemes/plant, seeds weight/plant (gm) and 1000-seed
weight (gm) which indicates that there is a scope for improve-
ment for these characters in the early generation of homozygo-
sis by phenotypic selection. These results were in the same line
with those obtained by Raj et al. (1998) and Larik and Rajput
(2000). Ali et al. (2002) found that the genotypic and pheno-
typic coefﬁcient of variation was high for a number of sili-
quae/plant. Kudla (1996) found that additive gene action
played a predominant role in the inheritance of number of
racemes/plant.
Effect of biotic and abiotic factor on the activity of canola pests
The effect of biotic and abiotic factors on the population of ca-
nola pests was worked by processing the data of simple corre-
lation, regression and partial regression analysis (Table 7).
It is clear that the maximum temperature gave positive and
signiﬁcant effects of simple correlation, regression and partial
regression values on the population of B. brassica and T. tabaci
during the two seasons, on T. uritcae in the ﬁrst season and on
P. xylostella in the second season, whereas the minimum tem-
perature and relative humidity showed insigniﬁcant effects.
However, it is evident from the results that the effects of biotic
factors (predators and percent parasitism) showed insigniﬁcant
effects of simple correlation, regression partial regression
values on the population of canola pests.
The partial regression values of the population canola pests
showed evidence of a positive signiﬁcant effect on B. tabaci
and T. uritcae throughout the second seasons for the minimum
temperature and predators, whereas it was a negative signiﬁ-
cant effect for the mean relative humidity.
The combined effect of the studied factors was a signiﬁcant
impact on the population of T. tabaci during the ﬁrst season
and on the populations of B. brassica, T. tabaci and P. xylo-
stella throughout the second seasons. Analyses with the objec-
tive to determine the actual role of all biotic and abiotic factors
together with the population density of pest’s canola by calcu-
lating the explained variance values of B. brassica, T. tabaci,
P. xylostella, Liriomyza sp., B. tabaci and T. urticae in the sec-
ond season were the greater percentage values as 87.0%,
94.7%, 88.9%, 70.1%, 63.2%, and 68.0%, respectively, com-
pared to the ﬁrst season (60.4%, 89.6%, 47.7%, 31.1%,
45.5% and 69.8% respectively).
The insect pests of canola were recorded on different dates
at weekly intervals. Some of them are major pests while others
are minor ones. Aphid, thrips and diamondback moth were
found to be serious insect pests. Previous studies showed that
there are key pests causing signiﬁcant injuries on canola plants
(Lamb, 1989; Brown et al., 1999; Gu et al., 2007 and
Gencsoylu and Akpinar, 2010).
There are several factors that affect the rapid increase and
decrease of the population of pests. Both physical and biolog-
ical factors are important in the variation of aphid population
densities (Ali et al., 2002). There are various reasons for the
declining trend and low production of oil seed crops like com-
petition with other crops, lack of utilisation of productiontechnology, marketing problem and pests considered as the
main constraints.
It could be inferred from these studies that all canola geno-
types although were given the identical agricultural practices,
yet they responded differently towards pest infestation and
yield capabilities. Some of the research workers like Hamed
and Khattak (1993) and Ali et al. (2002) and Sarwar et al.
(2004), Khan and Begum (2005), Aslam et al. (2007) Razaq
et al., 2011 have also recorded a different variety response of
canola towards pest infestation and grain yield. These differ-
ences can be attributed to variations in their genetic makeup.
It can also be of signiﬁcant importance in a variety introduc-
tion programme as a source of resistance for further improve-
ment of canola genotypes. Through the methods of
hybridisation and genetic recombination, pest resistant traits
from resistant sources can be transferred to the agronomic
acceptable genotypes. The obtained data can be utilised as a
baseline for IPM programme for achieving a better control
against canola pests.References
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